Abstract. The study of the microflora of activated sludge is carried out by scanning probe microscopy, which is an expressive, informative and highly sensitive method for descriptive microbiology, thanks to which it is possible to compile atlases of three-dimensional images. The method makes it possible to obtain not only more complete information about the investigated object, but also ensures the detection of physiological processes of functioning of complex biocenoses of active sludge.
Introduction
Activated sludge is an active biomass, an artificially grown biocenosis in the aeration of anthropogenically polluted waters, in which microorganisms are accumulated. Morphological and ecological studies of microflora make it possible to give a complete assessment of the species composition of the activated sludge, reveal specificity in the distribution of microorganisms according to biocenosis, depending on species diversity, processing methods, the nature of seasonal dynamics, etc. The use of highly effective forms of organisms (biohumus) will increase the high yield of plants, their resistance to adverse factors (pests, diseases), significantly increase soil fertility, and restore the fertility of its low-fertility areas using organic fertilizers (composts).
Scanning probe microscopy (SPM) study has many advantages [1-10]: compactness of equipment, economical preparation of samples and analysis of identification of microorganisms with good indicators, quantitative and qualitative characteristics. The SPM method is express [11] [12] [13] [14] [15] , informative [16] [17] [18] [19] [20] and highly sensitive to descriptive microstructures [21] [22] [23] [24] [25] . The method makes it possible to obtain not only more complete information about the investigated object, but also ensures the detection of the physiological processes of the functioning of complex biocenoses [26] .
Materials and Methods
As a sample for the study we were using microorganisms of activated sludge fixed with 2.5% glutaraldehyde in 0.1 M phosphate buffer, pH 7.2. Activated sludge is an artificially grown biocenosis during aeration of clarified wastewater, populated by bacteria, protozoa and multicellular animals, which transform pollutants and purify waste water as a result of absorption, oxidation, and eating [26] . Externally, the sludge represents a black or dark brown liquid mass having a peculiar earthy smell. When it settles, flakes of gray color are formed. From the biological point of view, activated sludge represents a cluster of bacteria that formed colonies -zoogloeas.
Bacterial and qualitative composition of the microflora depends on the composition of incoming effluents, from the nutrient medium in the effluent. The chemical composition of the activated sludge can be written as CmHnOkNcSi.
In the biocenoses of activated sludge, representatives of six departments of microflora are present: bacteria, fungi, diatomaceous, green, blue-green, euglena microalgae and nine taxonomic groups of microfauna: flagellates, sarcodinas, infusorias, annelides, gastropods, roseolas, tardigradas, arachnids [27, 28] .
SPM images in Figures 1-4 were obtained using a SOLVER NANO device from NT-MDT. 
Discussion
Thus, a study of bacterial contaminants was carried out with perfect highly sensitive equipment, which made it possible to more accurately reveal a large-scale synthesis of substances covering the entire process of induced mutagenesis, taking into account the organic pollution load on activated sludge, the growth dynamics of microorganisms of various functional groups, and the biomass concentration in the aerotank-secondary sump system.
The optimal ways of using biological systems for utilization the waste of activated sludge and its valuable practical importance are investigated.
The study of the microflora of activated sludge is carried out by scanning probe microscopy, which is an expressive, informative and highly sensitive method for descriptive microbiology, by virtue of which it is possible to compile atlases of three-dimensional images. The method makes it possible to obtain not only more complete information about the investigated object, but also ensures the detection of physiological processes of functioning of complex biocenoses of activated sludge.
The main technical and technological problems of using residual silt are directly related to agriculture. Proper use of sewage sludge will increase the fertility of soils, and crop yields will ensure environmental protection. Products of microbiological synthesis, which do not require preservation of vital activity after drying, are used as a source of high-protein.
The vital activity of activated sludge is based on the ability of microorganisms under certain conditions (temperature, processing, pH and oxidation-reduction potential), to use pollutants as their food. Microflora and fauna are represented by clusters of the simplest organisms, bacteria, algae, worms, mold fungi, actinomycetes, and yeast. The quantitative and qualitative composition of the activated sludge depends on the nature of the organic mixtures, and has a high sorption ability. In its elementary chemical composition, the active sludge of various wastewaters is similar. (For example, C97H199O53N28S2 -chemical compound of by-product coke production, C90H167O52N24S2 -of enterprises of nitrogen fertilizers, C54H212O82N8S7 -of urban sewage). Activated sludge does not freeze. Thus, the task is not only to treat wastewater, but also to produce fertilizers for the agricultural sector.
Conclusion
When developing the technology of production and processing of products of microbiological synthesis, profound experimental studies and theoretical justification of the processes and apparatus used in the technological process are required. The above studies and images are of interest from a discriminative point of view, illustrating the differences in the morphology of microorganisms.
SPM allows for a qualitative analysis of the morphological and mechanical properties of microorganisms, to reveal specificity in the distribution of microorganisms according to biocenosis, depending on species diversity, processing methods, the nature of seasonal dynamics. 
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